Horizontal and vertical integrated beam-current profiles are generated by a system of multi-wire chambers (32 wires/profile) operating in either the ionization or proportional mode. Sixteen distinct displays (1024 words) are digitally stored and any four may be simultaneously displayed. A new display can be generated at 64 ms intervals. A central control unit selects the mode of operation, the amount of delay after an appropriate trigger, the chamber integration time, and the particular chambers to be displayed. Operating in the proportional mode relativistic heavyion beam intensities as low as 104 charges cmn2 sec' can be detected.
Introduction
Relativistic heavy ion beams 
Multi-Wire Chamber Mechanical Description
An exploded view of the multi-wire chamber assembly is depicted in Fig. 1 . The two orthogonal signal wire planes are rotated 450 about the chamber axis to symmetrize construction and enable all utilies to be accessed from one edge, thus minimizing protuberances on the other sides. This seemingly minor design point has proved very useful around the extremely crowded and inaccessible architecture of the Bevatron structure.
The signal planes are composed of two 32-wire grids wound with two or six mm centers. The smaller spacing allows monitoring waists in the beam while the latter is used at quadrupole apertures where beam cross sections are 'large. The wires are 0.051 mm Be-Cu epoxied and soldered to PC boards mounted on Nema G-10 frames. The wires are wound at 80 gm of tension and terminate in two 32-pin Bendix connectors. Grounded field-shaping'wires are added to both ends of the signal wire array to insure uniformity of response at the extreme ends.
The two signal planes are interleaved between three HV planes and epoxied in place. Be-Cu wires 0.051 mm in diameter are wound with 1 mm centers, epoxied, and soldered to a copper bus to form the HV plane. The three HV planes have a common termination at the Reynolds 10 kVdc connector. A protective resistor limits the current in the event of sparks between wire planes. The HV planes are mounted to LBL-3364 4 mm thick Nema G-10 boards which form the gap spacing. The chamber gas mixture is routed through the two outermost HV plane frames.
Chambers operated in air gaps in the beam lines are sealed with 0.13 mm Kapton windows. Fig. 2 depicts the assembly for remotely positioning chambers within the vacuum. The gas seals on these chambers consist of 0.25 mm aluminum windows with 0-ring seals. In either case the amount of material presented to the beam does not exceed 150 mg/cm2. The linear dimension along the beam line required by the chamber and vacuum assembly is less than 9 cm.
The chamber located in the main ring vacuum (3 x 107 Torr) of the accelerator is pictured in Fig. 3 . The retractable chamber assembly is mounted on the plunged septum magnet and must withstand acceleration forces in excess of three .gs. A harness assembly transmits the chamber analog signals and input HV to the chamber through a bulk-head in the main ring vacuum tank. The chamber is sealed in a 3.2 mm thick aluminum box. The assembly was evacuated, filled with Charpak magic mixture (72% Argon, 4% methylal, 23.5% isobutane, and 0.48% Freon 13-Bl) and sealed. Two more chambers are planned for the second plunged extraction magnet and a third fixed extraction magnet. These will provide beam profiles much needed for tuning the extraction system.
Readout, Storage and Display Electronics The operator selects the mode of operation, the delay time fronm an appropriate trigger, the integrating time during which the chamber will collect data, the chamber(s) to be displayed, and the digital gain required for display. An X-Y CRT completes the display electronics.
64-Channel Multiplexer Unit
The functional diagram of the 64-channel multiplexer is shown in Fig. 5 7~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~V,0
